Possible regulation of cation-induced pinocytosis in Amoeba proteus by phospholipase A.
We have studied the effects of exogenous phospholipids and compounds which are known to alter the activity of phospholipase A (PLA) on Ca2+-dependent, Na+-induced pinocytosis in Amoeba proteus. The PLA-inhibitors mepacrine, p-bromophenacyl bromide (pBPB) and Rosenthal's inhibitor depressed pinocytosis. Normal pinocytotic intensity was restored by the addition of Ca2+ or picomolar concentrations of lysolecithin. Very low concentrations of lysophospholipids and different molecular species of lecithins increased the capacity for pinocytosis in starved amoebae. The effect of the lecithins but not of the corresponding lysolecithins was abolished by PLA-inhibitors. Also, the restoration of the pinocytotic capacity of starved amoebae by melittin and mastoparan, which are known to stimulate PLA, was inhibited by mepacrine and pBPB. Isolated amoeba plasma membranes contain phospholipase A1 and A2 activity and the amoebae secrete a lipid (PRF, pinocytosis regulating factor) which has lysolecithin-like effects on pinocytosis. The enzyme activities and the release of PRF were markedly decreased by the PLA-inhibitors. Our observations support the hypothesis that PRF is a lysophospholipid that may constitute a signal for the formation of pinocytotic channels in the initial stages of pinocytosis. The phospholipase A activity of the amoeba must therefore be assigned an important role in the regulation of the Ca2+-dependent, cation-induced pinocytosis.